13C nuclear magnetic resonance studies on bacteriochlorophyll a biosynthesis in Rhodopseudomonas spheroides S.
The 13C NMR spectra were analyzed in bacteriochlorophyll a and magnesium protoporphyrin methyl ester formed in Rhodopseudomonas spheroides S. in the presence of L-[1-13C]glutamate and [2-13C]glycine. After reassignment of three alpha-pyrrolic carbons (C-9, -14 and -16) of bacteriochlorophyll a, the spectra showed that C-2 of glycine was preferentially incorporated into the eight-carbon atoms in these tetrapyrrole macrocycles derived from C-5 of 5-aminolevulinic acid (ALA). C-2 of glycine was also incorporated specifically into methyl ester carbon of magnesium protoporphyrin IX methyl ester and methoxyl carbon of methoxycarbonyl group attached to isocyclic ring of bacteriochlorophyll a. No enrichment of these nine-carbon atoms was observed in the spectrum of bacteriochlorophyll formed in the presence of L-[1-13C]glutamate, showing exclusive operation of ALA synthase on bacteriochlorophyll biosynthesis.